SR-141716A-induced stimulation of locomotor activity. A structure-activity relationship study.
The central cannabinoid receptor (CB(1)) antagonist, SR-141716A, has been used extensively to ascertain that cannabinoids interact with the CB(1) receptor. SR-141716A has been shown to produce effects opposite of cannabinoids when administered alone. It has been theorized that SR-141716A may act as an inverse agonist at the CB(1) receptor or by disinhibiting an endogenous cannabinoid tone. In an effort to ascertain the exact interaction between SR-141716A and the CB(1) receptor, we have conducted a structure-activity relationship study to compare CB(1) receptor affinity of SR-141716A analogs with their ability to produce an increase in locomotor activity. SR-141716A produced a significant increase in locomotor activity in mice within the first hour of administration. Twenty SR-141716A analogs from five different chemical series were also tested. Our data implicate particular regions of the SR-141716A molecule that may be involved in stimulation and depression of locomotor activity. When the K(I) of the analogs was plotted against the percent stimulation that each analog produced, it is evident that there is no correlation between the ability of the analogs to stimulate locomotor activity and their affinity for the CB(1) receptor. [35S]GTPgammaS binding data indicate that SR-141716A and five of the analogs are inverse agonists. However, none of the analogs demonstrating inverse agonism produce stimulation of locomotor activity. It is therefore concluded that the SR-141716A-induced stimulation in locomotor activity is not the result of inverse agonist activity at the CB(1) receptor or by disinhibition of an endogenous tone.